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Business and Activity Section

(a) Contract Activity

Contract modifications:
No contract modification is expected at this point.
Discussion about materials purchased:

DJI Mavic Air UAV was purchased to conduct experimental flights to verify the developed path
panning algorithms. The cost of the UAV was $1,082.

(b) Cost share activity
The Pl dedicated 0.2 FTE in this quarter to the project.
(c) Status Update of the Quarter’s Activities

Task 1: Develop a prototype of pipeline/tank inspection data management and the
integration module (PIDMIM). (100% completion)

Task 2. Develop the qu




Subtask 2.2.

Implement and test the developed 3D CPP algorithm through simulations and
indoor/outdoor flight tests. (56% 85% completion).

A new quality based UAS path planning algorithm was developed and tested
through simulations. Outdoor tests to be arranged contingent on the weather
conditions. A draft journal paper is ready for submission to report the outcomes of
the algorithm.

In this paper, we reported a topology-aware coverage algorithm that
leverages the topology of the scene geometry for the stereo view selection in a
parallel fashion.

Based on the coverage model, our optimization simultaneously optimizes the
camera views as well as the best stereo pairs for 3D reconstruction of each mesh
surface. We demonstrate the versatility and effectiveness of the proposed method
on four selected synthetic scenes using different input geometries (e.g. nadir flight
and the 2.5D). The results show that our method outperforms the state-of-art in
different configurations in terms of the reconstruction quality and the optimization
efficiency. The following two figures are from the paper and are intended to
provide an illustration of the developed method.
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Figure 1. The schematics of the methodology of the develop path planning algorithm
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Figure 2. Quality evaluation of the algorithm using an oil/natural gas facility as an example
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Task 3. Develop a 3D profile change identification and quantification (PCIQ) module

Subtask 3.1. Identify and evaluate the out-of-the-shelf photogrammetry software in terms of its
capability and accuracy in processing a large inspection pipeline dataset and create
demonstrative before-and-after 3D pipeline/route models.

(50% 75% completion) No new activities in this quarter.

Subtask 3.2. Develop a 3D profile change identification and quantification (PCIQ) module to
allow automatic before-and-after event comparisons of 3D models to identify the
change locations and change quantities. The changes can include land movement,
third-party excavation, pipe displacement, scour erosion, etc.

(0% completion) No new activities in this quarter.

(d) Scheduled work in the Next Quarter

The focuses of the Quarter 1 in the second year are Subtask 3.1 and 3.2 in Task 3.
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